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(54) METHOD FOR DIFFERENTIATING A MESENCHYMAL STEM CELL INTO NEURAL CELLS 

(57) Abstract: 

PURPOSE*. Provided is a method for differentiating a mesencliymal stem cell into neural cells by culturing the 
mesenchymal stem cell in a medium containing epidermal growth factor(EGF) and hepatocyle growth factor(HGF). The 
neural cells are used for cell replacement therapy and drug development. CONSTITUTION: The method for 
differentiating a mesenchymal stem cell into neural cells is characterized by culturing the mesenchymal stem cell in a 
medium containing 5-50 ng/ml of epidermal growth factor and 10-100 ng/ml of hepatocyte growth factor for 4-8 
weeks, wherein the mesenchymal stem cell is obtained from human bone marrow and the neural ceil includes neuron or 
astrocyte. A composition for neurodegenerative disease comprises the neural cell as an active ingredient, wherein the 
neurodegenerative disease includes picks disease, Huntingtons disease, amyotrophic lateral sclerosis, stroke and etc. 
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(54) ^Mlil- ^^^15LS ^3}-Al?lfe wj-^ 



■g- ^'^^ M'T -H-Sfl l^'g ^^flS. (mesenchymal stem cell)€- -tl^^iS ^^Aj^lfe wj-^ ^ >a-7l g^tfls^ 

>H)i (epidermal growth factor; EGF) ^ ^'^HS. (hepatocyte growth factor; HGF)* 5.^ 

it)-^^ 80% o]^3] ^^7} A^iJ-^AfliS. ^S}-S>fecll, ^ ^^Aflife ^2S)-olT^ 

f-S) El^^d H-il^ icl^^ofl -S-S-^j-ofl ^-i- ^]S.SV7] ^li tfl^l .a-^ofl Alofjfl^o)) 

<H "^^S.^ SEfe zt^ -a^* ^tb ^flS-S. ^^711 ol-8-€ ^ Slcf. 



E. 3a 

^^HllE. (mesenchymal stem ceU), ^^^15.. ^^l-Hli ^^^V. ^^V 
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^ 1^ ^a^a- o];^} 10 ng/ml4 ^^^1^ ^^^J* 20 ng/ml» wll^^l'Hl ^7>S>ol 4^ ^'S: «fl^J=^ 

5. ^ -^al->H)5L* ^^tb (X 100, ^^), 

5^ 2^ -y-^zl^il^ ^^^J- oi;,]. 10 ng/mi:2l- ^j^J- ^;=^> 20 ng/mll- 5.^*}-^ ^fl^l^ll^H 8^ ^9}: 

H 3^ :£ 2^1 ^e^^H ^^^^^1^ ^>^^^. (a)^ tt^^, (b)^ >a^3iL>^fl3L# ^<^^^ 

^<=>]^, 

3^ 4^ i 2^ ^5^^ -tl^^fl^* ^^^il^5}-^<g^-^^ o.^ <^^t}o^ ^tt^ >^>^^^. (a)^ NSE ^^-^ >^fli, (b) 
^ NeuN <3=^^ (c)^ GFAP ^^^j <g^>Hli£€- ^f^^^l^. 

A]o^-i- :x^e]^H ^<^M)^ (a), <?3^^H13L (b) « ^l«oMl^ (c)S- zj-z]- -g-^^l^ cf^ ^3}-^ AfljL^ 

^ 6^ ^J-^>^il^ -^j^c)- 10 ng/ml^ ^^il^ 91^} 20 ng/mll: ^^^V^ «11^)<H1 ^>*fl^^ 

^ 7^ A^^v o];,]. 10 ng/ml^ ^^^J" 91^} 20 ng/ml» ^^^V^ ^B^l^l^i 8^^ 

^ ^^^1^1^ ^>^<^1-I1. 

i6o]l^i-^Hl ^5^-^ ^^^fli5?-^<§A-^^ ^^-^^1-^ ^*«->^>^^^, (a)^NSE H 

S,, (b)^ NeuN ^cf^d 4^, (c)^ GFAP ^cf^j ^S^-^^fl^l- ^^^^ -^V^^l^, 

(stem cell)?b -^f^^d*]-^ ^ ^^n]^ ^S.^^^, ^]^^ ^n^^]^"] ^^<=>] A 



^-^flS.^ 7>^>a<:Hl 3711 tiflo} 7^^S, (embryonic stem cell; ES cell) ^ (tissue - sp 

ecific stem cell)S. M-^^-. w|)o> ^Afl^L^ ^^^o] ^ ^^V^^^^^l ^^^^^1-7) ^7] ^Tljo] ^nl^y] 

(blastocyst) ^ B|l<i>^ ^Ajig- Ail^jq (inner cell mass; ICM)^^H-] ^^fli^>^i, Mltil)<a. Stlwflcg ^ 
^yfl^^ 371)5^ tiflc^ (embryonic germ layer)^!! ^«fl ^S^gSl^ M]^^ ^ Sl^ ^^:^fl^* 7}^]^ 

(pluripotent) 
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^MliSAi, n ^-S^^o] ^BV^l n aa]^ ^^d^Vfe -^^liS-^J: (multipotent) <^]S-]^ Saj ^.o] 

cfla^^ 2:3] ^^HliS.^ (bone marrow)°11 e^flSV^ Sl ^^^IS. (hematopoietic stem c 

ell)2}- '^ila ol^jsl ^^2:3] (connective tissue) M]S.S. ^3^S\^ ^-<fl5L (mesenchymal stem cell)7l- 

9X^. 2:^ ^M]S.^ ^ ^fliS. &^5]J1, ^"9 ^^life #<i)-Ail5. (osteoblast). ^g-^Ml 

S. (chondroblast). ^IIJ- -Hli (adipocyte) ^ eoV^Hli (myoblast) -f-^S. ^^^cl-. 



^e-Hlfe -ti^O-S^Elsl «ilo> ^2]7l- ^J^tb '=>]^. :i °J^^ aj^oil ^^o] jiasiJi Xicf. ^^fliai ^j^g- ^ 

o>S.Ai 7|-^J- ^s-wl-ji ^ o. ^^1^ cji^i ^.^ (^g„ replacement therapy)^ -^fli ^^^AS-A^S^ o] 

^«:<H) Slsfl 3lt-Jil5)cH -^fla* S)-^S.-?-El ^^«il^fe 'Hli cfl^l A-^ol jL^l-^lol Ala's AS. ^^l^l^lJl ^c+. 



''Hi* ^^^V^ 2:3]AS.-?-El ^el5)-<:«^ «r^l-ofl7fl <^l^Sffe ^^^91 ^^^-8: ^^tV 
-a^cil ol^-S-o) ilc}. 4i -g-^^ ^^1* «««sV7l «H°V ^^fli* ^el*><^ s^lsl ^i^s. 



^^BlSinl-. Stt!-, Hll°> ^V'^-llaS.^El (myelin) (oligodendrocyte) S. 

o-S.^ o]^ o]^t}c^ ^S^y* ^7l-Al7]7m- (Brustle et al., Science 285:754-756, 1999), afloV 

i^flioflAi o]^?! ^Hl Aflil- i3-i3:i§ s.^ ^o\] c]m}c^ 2:^§V>m- (Soria et al., Diabetes 49 

:157- 162, 2000), afl"^} ^-HlioflAi A]:^A-flil. ^^ "U-^ ^-H] c-H^l-o^ ^^c]] S]^ ^g-^^ofl 

fil ^^1^ 711^1^ ^ol^V (McDonald et al., Nat. Med. 5(12) : 1410 - 1412, 1999) ^ 
°]^^}^ "J-^oj ^fli^ sit!- ^'gsl AlS<Hl J:u!).al-a* ^o^^JL 9X^. 



1.> ^fliS-Sl ^sl-ofl A^^^v iiji7). oj^ -^^"Sl-HAi Afli cfl^ifl A'goll ullo> :?>^laS.-?-El 2:31 >m5Ll- ^ 

^ 3l-8-s>fe ^-8: <^Val 7)-^>asl ^^«H1 °11-e1 sa* l^'^lcl-. 

o)^^^i ufloV ^VAfliS-^Ei Alii- '^fli cflsfl .2-'a<H1 <^l-§-5>fe ^J-^l ^^llSAife 7>^J- Sl^f^^ "o^^-y ^AS. 

T^T^lxl-?}-, Bflo]. :jVAlliS.-^El ^AS. /-fliS. ^^Slfe jL-i-o) ^7l nflg-<H] Til ojA]^ ^ o. ^ 



t!-^. Hs. tfl^i i-a-i- ^o]^o] ^Aflis. o)^ev^ 5a<^^i^, ^j-7i^v uflo^Ai ^^o) 

«1-71M- ^^ll^ol ^^S)ol €^1 ^fe ^11iS.sl ^^7]- <a<Hq.7l£ .§-£1 ^;Ml7> ^cf. c-l^o] 3l|-^^^)*g3f 
^-&S1^A^2HA1^^^ (neurodegenerative disease) 21 ^^^^=§^115.2) ol^^o] ^AttOl, ^^fli (neural s 
tern cell) # «^>S.^ El ^<>1 <H^7l i41^ofl ol-6lofl ^Atb 'll^'*flife ^S. ^0}$] H2:^AS.-^El ^e|^V 
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^ ^V^li7> Al:;| ^15.5. ^^:i^7)jii4fe 'a^iLAfli (astrocyte)S. ^^5)71 ^ Jl. 71-?- aV-g-* 'a^e.J'lfe ^S] 
&^1^<^1 Sic).. 



-^Hfl '^^^"a^l- (platelet - derived growth factor), "§71^^ ^i^S-^l^} (basic fibr 

oblast growth factor) , TGF - ^ (transforming growth factor - P ) afe EGF -f-* tb ^1 A^] ^^^>-i- 
Si «>oHA-l ^S^^] (in vitro conoHes)* ^'l^^ 9X^°^ (Kuznetsov et al., Br. J. Haematol. 97:561, 

1997; van den Bos C et al., Human Cell 10:45, 1997), cflsf 2,7] -^z)- 1/3 c^-^^^^-g- ^^li-^Jl 

9X°] ^^MS., ^^fl-Afli, :^l'i'-Afl5E ^5] ^^2:3] AiliS. ^ 9X^aL ^JLS]o] (Pittenger MF et al.. 

Science 284:143, 1999). sfle^el S^7> Afl^-g- e^-i: ^^d^ Sife S^-*^ ^T^-^fla (myogenic pre 

cursor cell)Sl ^^^lE^Jl iJasV^c)- (Ferrari G et al., Science 279:1528, 1998). 



^S}-€ Si-8-# a.JlSl-jI sic)-, -tl:^^ (Sanchez - Ramos et al., Exp. Neurology 164:247 - 256, 2 

000)^ ellE)fe^ (retinoic acld)^!- BDNF (brain - derived neurotrophic factor)* ^7l-sl-oi ufl^tfe]-^* nfl 

^^fliS-^E^ ^^M\S. H ^^^^^^^7y ^^^* iiJl§l-jl SlJL, cfl -a ^^uflel ^ (Dale Wooabury et al., J. 
Neuro. Res. 61:364-370. 2000) -8: P - H^S<H1^* (p - mercaptoethanol) £fe DMSO (dimethyl sulfoxide) 
s+ ^^^^ ^^c] ^'^ll^L-l- ^^^fliS. ^Sl-A]^ ^ o| o..g. ^^^v H> o|c).. ZLeiM-. DMSOi* ^<^1 ^J- 



^^Jl* ^i^, ^^115. 91^} (hepatocyte growth factor; HGF)7l- §^ ^h^jiS-^-Ei 
^SH- ^ 91^^. ^7] ^Afli ^^^l-S^- ^^1 Aj-3]/i)i oi^i (epidermal growth factor; EGF) 

<^f-i-e1 ^ ^-gsl 5Ei:)-& s-aj^ ^7) ^^o\] aj^^t ^^-8- ^ <^l-8-&V'^ ^ 

Irtojo^ 4-8- 
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^7lollAi, ^VAflil- Al:^^|5rs. wj-.^^ ^3il^fli qlT^l- 5-50 ng/ml, ^^fli 10~10 

0 ng/ml^ i^e>fe Hfl^lofl^i 4^ olAj. uflo^^].^ «}.,gol 4^31 5>4. s.*] ufloj: 4^ ^ofl^ ^ 7)131 AfliS A] 



o]** 1 vfl^l 2^i!- Mfl-y:*}'^ ^^5)7] 41^ ^Aiii^ ^^^^ «^ ^fla** '?>l-7i ^^<^] 

Sife ■¥-t.V f^Aj ^Mli-jV* ^elS>fe •i'-S'^ll 21^7.^ ^^7)1 ^V<a ^Vx^laoVO. .^^ ^ ojcf #^<H1A-1 ^ 



# <s} 80% Al;gAl]i5. ^^Sl^cfl, ^J^^^ms. ^ tflef 70% tt?!, ^ 30%^ ^^.^jiiAfli 

^^<Hl7.i -Al^Afli .E^- (neuron). ^^^a^Hli (astrocyte) ^ nl^Hl^^S^Hli (microglial cell)!" 5.^. 



;g ^^o.S.fe- ^^I'^'Kl'^. "i^.SV'ilD], (Pick's disease). (HunUngton ' s disease) , efl^-^^ 

(amyotriophic lateral sclerosis) ^ ^I'S'^d (Ischemic brain disease; stroke) J'V S]^'!^ i^'il 

^ ^'^ofl ^"fl ^Ifiofli ol^:t ^ 5a cf. 



^■a^ T= Slfe-c-ll, ofl-i- l-ol e^l-i-?> (Douglas Kondziolka. Pittsburgh, 1998)71- ^atb •g-'S* <*1 

■8-«- 91^. ^, «r;^)-Sl ■^7ll#-i: 51: ^11- icm ^£.21 2}^^ 3.7]S. ^d7m HBSS (Hank's balanced s 

alt solution)^!- -tl^ 'Hia -8-«?* 3?cll ^£5. ^^JSj-fe iJ-^ol <^l-8-^ ^ Xicf. <^H -Hli-g-^-^Sl ^<a^ ^ 

wV^ol «^ Sl^ ^''•V^lSl-, iil'a-^-oll ^2l«1-fe Afli .§-o«^ ^Sl-iLS. 'a-'gsl-7l -l (stereotactic frame)* o]^ 



^j-71 ^:?-<flasl 1^ ^c-i^-gr IX 106 ~ IX lo^^fla^o] ^01 al-^3)«l-ol ,.^lssl-Ji;^> ll^Sl f'f'S., ^ 

<^ ^5.. S olel 917.}^ JI^SM ^^J-ol ^V^SVnl-. 
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^J-^-Hl^i ^d^J- tl^V^I- "S^l^J '^^-B-oV'^fli ^i'S- 91^}^ i^3^^o_s_^^ ^5]^ y^Ais. (ne 

ural stem cell)!- «l)<a=*l-fe afl^l-H) ^7l-Sl-'a. >tl^ ^Afli7h ^fl £fe -^^^JS^fliS. &Sj-5l£S. ^ 

-a:^^ 5tt4 (Melissa et al.. Exp. Neurology 158:265-278. 1999). 



^J^S. 47l)Sl (kringle)* ^fe a H^^- ^fl ^ - =S.Ej|<iHlfif -f{-AV«- p ^}^S. ^^^I^fe o]^ o) 

^^1 (heterodimer) S'^'i , c - Met^f ^;*1Ha1 ifr^^lc). (Jung W et al., J. Cell Biol. 126:485-494. 

1994). ^>'<fli 91^}^ f-H Tf fi^l ^-U^l^lH (neocortical explant) <Hl 'tl:^-i-7l 

(neurite)S) ^^^-g- a^efl^t:!- (Hamanoue M et al.. J. Neurosci. Res. 43:554-564. 1996). SEtt, ^2: -tl^T^lofl 

^^^J- ^-^^J Ttfisl 7l^5>n^ (Ebens A et al.. Neuron 17:1157-1172, 1996), ^""Z^- 

Tf^^ ■¥-H^'il^ Tf -^^^^ ^5#'=^|S. ^<^SV^ ^±S. tt^T^ Sicf (Fleur Davey et al., Mol. Cell Neurosci. 
15:79-87. 2000). 



^ $14^ A>^^ .g. ifloll ^«fl ^2.5. f]-^^ 7l^o)]^ DMSOSf ^-8: ^J"^ ^SJ-;^)* C-l-g-^ ^><g ^VAflio)] 

Ai Ai;a>HliS.^ ^^ofl cfl«i)Ai°V -a-^;^ oi^d-. u|-e}-Ai, ol^ Ajsil ^<H1 ^^n^ ^f^* -^l-g-^Vfe ^ 



<?lAm*- >Ai ^^eltv ^-^"flfe ^ 4^ ^ Al^^fli ^^S^l ^-£^7] Ai3^B^l-<:>i 8^ ^^«rl-05i^]u]. 
^ ^*5|<^ ^^^J- t4e^-Ai, 7^ci 7^M]s. £fe ol* i^s}^ -B-efl ar^*>'^ 

A>^5fe M^El-Lflfe ^ O.^ ^^5|o^, Ol^. o]^^^ ^ 6]^- ^x^^o^ S)«IlAife S-a^SI-fe <g=Sl Al 



SB ^ NeuN4 Aj^5l>^fl5L S^ltl GFAPol) tflsfl <y=A^ <^^5]^ ^.^.S. q-E)-q- >S-7l ^flil-o) tt^ ^ AjAj.jj7xi]i 
S. ^A^£l<H Si** iicf -a- ^o^nl-. tl-^g, d) AflAj^^iilAfli S.^]9l OX-42'>)lfe -S-a^ Si:** 

tb^. ^J-^l-^ili A^^J- -y^Vsl- ItHS. A^^J- °jAl-# -g-A] ;^ElSV55l^ °)), ^ 8^ ^ 80% ^£7)- Al^^/'lliS. 

Sl-^ OlH, ^ ^ 70%, AjAj-jix-11 5.71- Of 30%^ ^>^lS}^nt. 8^ ^ -tl^^lJES-fil ^ #a|o1 ^^e) 
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^s.^^ ^^^^ tJleiP.^ ^ 1 ifl^i 2^^> wH^c^^r ^ ^)^^^ ^'^<^1 y}"^^ ^^S. ^^^^ ^M]^^ 

^^il5.oli:f. olfif tij-^ 205] o]^ 7^lT:fl ufloj:^ ^Ml^^J:* §-e1^V ^, c}<y:tb ^fl 



< ^^]^] l>^^ ^ (mononuclear cells) ^ 

^^i ^^<^1 ^^J-^l^^m* cfl>a-^5.§«> (pelvis) J9.^^Bl ^ 10ml^:£« ^B^^M ^l^^^l 

-B-el^o.^ ^-]^^>5J^. 10 ml^ 1-^<^1 30 ml^ (phosphate buffered saline; PBS)* ^7} 

^}^, 20 ml# 10 ml^ Ficoll - Paque ™ plus (1.077 g/ml, Amersham Pharmacia Biotech) ^S. 

^^^1 t-S^:e.i^l ^ 2000 rpm-^^ 20 ^It n^ti)) (density gradient centrifugation) ^V^cf. cf-fr ^ 

Ficoll-Paque™ plus Tfl^ofl f^* Sj^^f^l cfA] 1800 rpm-^^ 5 ^^J^^l* *M 

< ^^1<^1 2>^^4^ 

^Ajo^l Hl^i IX lO^cells/cm^^ afl^cf ^e^-^^^i) ^^Sj-ji, 4^1^ ^ 7]^ w]];^]^ 

tij^aV 4^1- 7-1^1- 5a ^. ^7lol]Ai 7]^ til)^)^^ 3.5 \x ^Vo) ^ (hydrocortisone. Sigma), 
<i<='l -f (fatty acid free bovine serum albumin. Gibco BRL)^ # 50 ng/m 

1^ el^^-tl: (linoleic acid, Sigma Co.). CuSO 4 • SHgO (O.I u M, Sigma), ZnSO 4 • 7H2O (50 pM, Sigma). H 
2Se03 (3 ng/ml. Sigma). NaHCO 3 (1.05 mg/ml, Sigma Co.), HEPES(1.19 mg/ml. Sigma). ^IM^^ (100 U/m 
1. Gibco BRL), ^:^^:g.n]-olAi (10 mg/ml. Gibco BRL). ^y-^LtflelAi (25 p g/ml. Gibco BRL)* ^^^V^ ^^^^ 
E tifl^l (Williams' E medium. Gibco BRL)!- 

< ^^Hl 3> ^^>H1^^5l 

7]3i tiflxjoii 91^} (Gibco BRL) 10 ng/ml^ -^d^ (hepatocyte growth factor. R& D S 

ystems) 20 ng/ml* ^7}^ n^^]^ <^1-8-*H ^^]^ 2^ ^^>^fli7> Al^g/fl^L^ ^^^VS^". 



^7] ^fl^ll- ^l-S-^V^ ^^-^fl^l- tifl^^^l-^ ^ 4^ ^ ^^(neural cell colonies)^! M-El-M-71 a] ^]-^]- 

7j]^ L+^nf (5L 1. 1). HSlJl till;^]ollAi wfl<S:^V;^] j^oj (axon)4 ^ 1-715^- a} 

^1-71 (dendrite)^ 1-711:5. ^^^^ -tl^^fl^E (neuron)^^- ^^^7]^S.^Jr ^aJ^ ^^^mLM]S. (ast 

rocyte)^ ^l\d ^^il^l^J^^l ^ft^lSi^ (£2^5. 3a. 3b). 3E^, 8^ ^^1^^^ Aj^j. y^l-.^°J: 

t}c^5. ^Ei)^ ^1:)]^ -^^]^ ^<y^}5a^. 



^y]^ ^^1 EGF^ HGF# ^•§-:^^e1?!: ^^^^ ^e). EGF^J: A^e1«: -tl^-^fli^ ^^^}^] 
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2:71 










7.5X10^ 






1X10^ 


2X10^ 



|i£ 218^=^ f-^a EGF^V HGF^- '4^^ cp^l ^^ -'d '^ehtl ^F-^ 4^ ^! 8^ "He) :f ^-^ y^fr (^"'l 'tl-?^ 







HGF-?!- ^e) 


EGF'?l-:He1 


EGFSfHGFS. ^-^^^^ 








2X10^ 


2X10^ 


8^^ 






5X10^ 


1X10* 



< ^^1<^1 4> >Hli^^:^^ (immunocytochemstry) 



>S-7l ^^]<^ 3^]^^ ^S}-^ Icm^^ ^ttl ^ofl IX 10^ cells/cm 2^ ^^T-Aj^cf. i^^O.lM 

(phosphate buffer)^^ 4^ 4% ^el-^l-'&i^fl^l H# ^^^V^ O.IM ^-^^^^^-2.^ 15^^ ^l^Aj^l 

31, O.IM (phosphate buffered saline; FBS)^ ^ ^ ^fl^^VS^. ^1^ 1% BSA^ 0.2% T 

riton X- 100<^1 Sl^ O.IM PBS^ ^ "^^Y *J-^# ^7>^M 16^]^ ^91 ^-§->^lS^. -^-^l 

^1^^ ^^-91^ NSE (neuron - specific enolase; Chemicon Inc.) . ^J" - ^ NeuN (Chemicon Inc.) . - P 
- m (Sigma Co.) ^ ^J- - 91^ GFAP (glial fibrillary acidic protein; Sigma Co.) ^J-^fll- ^>-8-^l-St:+. 

*J-^fl^^ ^^^1 ^ *-§-<Hl ^<^^>^1 ^iTl^fJl 0.5% BSA71- O.IM PBS^ 15^^ ¥ 

^ >Hl^^>^q-. *J-^fl«- ^ Jl 30^^ ^ll^cJ^ 0.5% BSA71- 3L^^ O.IM PBS^ 5^^ ^ ^ ^^il^^VS^^. ^1 
^ ofulia - wfoj^Ej (avidin - biotin) 7]^ (Vectastain Elite ABC kit; Vector Laboratory Inc.)# 

-8-^1-^ 30^3: ^^^^-^cf. O.IM y^ar^arf^^^^ 5^5 ^ ^ 7]^^^^ DAB (3.3' -diami 

nobenzidine tetrahydrochloride dehydrate, Sigma Co.)^ ^-§-^1^^-. O.IM ^y^i^^^^^ 5^^ ^ 

el^Voc] tiV-S-^ -^J-y) o.^ 5^^> - tti ^il^^l-Sa^^t. ^>-§-l:* ^^^l^J * ^^^^ 5^^ ^il^^V^i^-, 

<^1^ 70, 80, 95 « 100% <^l-8-el-a] ^>^1^ JI^^ISS^. 



^il^^^S?-^ 4a, 4b ^ 4c*>11>^i ^<^1, EGF^ HGFl- ^l-g-^V^ ^s^-a]^ 

^^^flS. K^]9l NeuN. NSE « P --^1:^ ffl^ ^^^J-Jil>^i).£ S^^l^ GFAP<Hl tfl^ <y=^^^^ ^^^^ 

^ ^ ^Si^. ::i^1i4 5.^1 (microglia marker)^ OX-42<Hl^ -g-^J^^^ ^^^-S^^H ^1 >H1<J^ iL^ti]^ 



-^-71 ifl EGF ^^-^S., EGF ^ HGF^ ^*^^el^>cx^ 8^^ ^ NSE^} NeuN<^l 

^ o.^ <g^-^S)^ Ail^oj Ai^Afli (neuron)^ GFAP<^1 ^cf^^^^ ^^^1^ w]^^ ^Af^j-c^ ^)-7] S. 3^1 
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NSE 


NeuN 


GFAP 




EGF ^^5^ 


^0.9% 


^0.8% 


^1.2% 


^89% 


EGF + HGF 


^56% 


^75% 


^24% 


^20% 



>S-7l S. 3fi1 -a ^ Sl^o], EGPSl- HGFl- ^ 8^^ ^-^ ^^1 -HliSl ^ 80%7> ^l^^ADis. ^^SV 



< ^'^]<4 5>§T^ (mesenchymal stem cell)S] ^S] ^ b)1<S^ 
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10% FBS (fetal bovine serum)7> ^7]-^. iS.'^ -^£.31 DMEM (Gibco BRL) "ll^ll- «fl<a=tiH^l^ ^}°^ 
^7] -^AH 2fi1 IX lO^ cells/cm ^S. «1)<9= *el->ia<H] ^^SV^nf. ^7] COz^^B ^V-Hl 37^ 

ojA^ Ml)<y=Sl-5El^o1. SB'S ^ 1-2^7} ^m-^ 7iltfl«B'3='»l 7>^1- ^£5. '*fl5.7> ^<ilS^Sfefill, 203^ o]^^ AM^^"^ 

<gcHxlfe ^«^Afla^oil^ Aj^^ -^B^^, ^5L^, 2:#><-BS, •a-l-'Hli, ^d-^<>V^fli. ^I'S-'^flafe 1- 

iHelS-S., >*7loflAl :ql^s>o^ ^i} «B'3=^fe '^^Lfe :a-<g ^''flJE.'g* °i ^ Si"^. 
<»1# iicf ^^eVTfl ^^sV7l ^efc^, ^7HlAi ^o1^ >m5.<Hl ztf' A>ois.?>oi ?J Aiei=-i-* ^e]sv<^ ^v<g ^M]SLs) 

#^^, ^ ^of'ifli (osteoblasts), -a^^V^a (chondroblasts) ^ ^ItJ-'^fla. (fat cells) z^-^ ^^a^l ^^15. 



^^1, 1-<^V'H15.S. ^^Al7]7l lOOmM ^A)-i>))Ej-^ (dexamethasone) , lOmM P - ^El^fl* 'JI^'S (P - glyce 

rol phosphate) ^ 50nM o>^S = J^'il: - 2 - ^l-iV'S (ascorbate - 2 - phosphate) 10% -fEflo].!^ 0.5. ^]^^}<^t:^ 

-a^^^MiS-Sl 7l-^A^^ iA>^l-7l ^sl-<i^, BB<y:^l ^^^elsV-^ ^Efli- o>e cq-^, -^v 

Efl *><HlAi lOOnM nH'^M^^ lOng/mlTGF-P 3 -I- ^ielsV^cf. P^]»j^M]^S.2] ^S}-^ 1 . o!)^ . 3 . 0)4,:?-^ 

^l! (1 -methyl- 3- isobutylxanthine) 0.5mM, a]Al-ii]lE^^ imM. lOg/ml ^ "US-oflHl-Al (indomethacine) 

lOOnM. ^elal 10% -f eB<»>l^ (FBS)l- ^El«VS'^ ("^l-^ Pittenger et al.. Science 284:143-147. 1999). 



2\7\3\ M]^S. ^3j-S)Sife^l '^•¥-fe. S'^V'HliSl ^-f •a^El-'il S.^:^^^^] '^'^'S (alkaline phosphatase staning; 
Jalswal et al., J. Cell Biochem. 64(2):295 - 312. 1997)^2:^, ^^ol-'^BiS) 2 % W^^-^ q^A>£it 
jLrJi<a4fl'?>-5- (type n collagen RT-PCR; Mackayetal., Tissue Eng. 4(4):415 - 428, 1998)-2-S. S^qls>^Ai^ 
l-^^"]^ *^ (toiuidine blue)S. <g'ais>5ajl, ;^laj-Afli^ ^-f^S.-^ ellHO'^'i^'^ (oil red O staining) O-S ^tl 



-asoMii 5J ^i«oMiis+ ^-e- cf-s^tt ^^i^iAs. ^ ^^^s] s^^-i: 71-^iJi 5a-s-* i^^i^ 

< 6> -frsfl ^"9 ^-^llifil 

^7] -^ah 5o)1a^ $el^ ^>^-Bi7} sHl^i ^^^ili^ ^ safe^l* ^?l«l-7l ^s)l, 10% F 

BS (fetal bovine serum)* i^*)-^ ^-gr DMEMAS. ^5^1 ^HlA^ (ex vivo) ufl-y^- ^^^1^ ^ 

•9 ^>H15.1-€^H] 321- ■S-'^?!; «J-'a EGF (Gibco BRL) 10 ng/ml^f HGF (R& D Systems) 20 ng/ml» ^7}^ 
^3H. uflxHAi 8^ «B<?f«V^'^-. 

OL ^«^-<fliS.-^El Al^'^flis] ;g^sq- pV^7Ms. ^ 4^ ^-¥-6) ai^^^j^ ^^o] %Ajs|SiJi. ;^)^ 

^V-^ 8^^W ^l^^AS. Aj^, (£ 7). 8^ ^<^^ EGF^* ^e1«>£^S. Al;g>mis.AiSl ^El)# ncfls. 

-8-^1 ^B #<i]sVSc1-. 
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ofl-^i -a-ell^ ;i3]-<2f -fi-Aj-sj-Tll "^^-^fli^tl-^^ S.^]9l NeuN, NSE, 13 - -^-i-^ ms)- 

iL^fli GFAP<H1 -y^^j "S-^-^Slfe dJj5.S. (£ 8a, 8b, 8c). aj-e^-Ai, ;jV<g -il^'^fli (neuron) 

^J^J-ilA-ll a (astrocyte) 2^ ^ 7^ ^fliS ^s^^ ^o_s. ^^£)Sicf. 



^ ^T^Sl aj-iaoll l^Hig. -fi-Efl ^Mli Sife ojs. i-^sV^ v_ ^ ^ ^^jsjfe ^ 



(57) 'JJ^^I 
^t"^ 1. 

-S-^'MIS. 91^} (epidermal growth factor) Si)- ^>*fl3L <Q^} (hepatocyte growth factor)* 

9X°]^^, ^>H15L«- -^stlAfli o];^]. 5^50 ng/ml ^^flS. "Jl;^!- 10~100 ng/ml^ i^sffe a)) 

>l)2*o1| 4 Ml^l 8^^ «11<9=*1-^ ^* ^^As 8!-fe "S-^. 

4. 

^V'S^ alibis. a^*V<=i ;N1^^AS f-^Ai^lfe ^-g- #^10.^ sv^ >S-'^. 

5. 

SI'H'H. Ttfi (neuron) afe (astrocyte)^ ^-fr ^^AS. HJ-^. 
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^7)1^61 ^2002-0082239 



a. 

10. 

^lO^ofl Sl<H^i,-t!^ ^^-^ ^2:Sl-o]Dl, (Pick's disease), (Huntington ■ s disease) , 

e^^^j ^sj-^ (amyotrlophic lateral sclerosis) ^ H^*: (stroke) # i^SVfe ^«9>a -tl^ ^ 



^2002-0082239 

3a 
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4c 



'§■711'^^ ^2002-0082239 
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iiL^. 6 



'^ll^^ ^2002-0082239 



51^ 7 





,» 4 




























• * t 
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i?- '?! 8b 
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